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A malfunclion in the camera to cdose | {1} Unable to openm laens PESTGN FEATURES
total loss ol Lhe active videa sig- iris.

nal we widey inlormakion thet will
providie degraded performdnce.  Cos-
pusile synn and eerticdl blanking
vigndly care oseabls and aot aflegred,

W

¢ Cowmand Decnde logic,
(hamgad fwaculion Lagic.
Camera Timing Laygic.

B3 dlpricsomlal Oellectian,
Wertical Defllechion.
Furus Curreanl. fwwrizental Align-
meal. Verkiddl Aligmenl.

Al Blavkduhite {ldpper.
Tognuig Coreec biod,
Apeitere Correclian,
Shading Correction.
Video l:hll‘.pul. Briver.

Aa Pulimgbic Light onlrial.
Aulumal ir Gawn Conlesd,
Mark Curreal Compensation,

Al Onbpat Yalidye Hegulotor. Inpol
Villaye Fre-Regulaloer,

il Frimary ool Talor s
rbver ayme doss)
Seronulary Refliliers? Fillers
foharge wl voltaye ar toss of
FiHeriag

M luryh h"ltlll.,lHq: F o Supp]}'.

AY laryel Preanplatier.

10 eaen Correny Kegulatar,
Lathsae Wlankiang,

Aty Shadiny Hevelwrnm Generalur.

Al 51T Fule

(21 Degradation of pic-
Luré c¢pntanl.

Worst Case:

lass af missinn erbthcal
v irlea.

The TWVCALpns Assembly it cuompeised of 16 electrical subasipmbliat; 13 subassemhlies
are RCA Aytro designed and {abricated wsing standard printed-circuil byard Lype of
consirueciion.  The remdining three assemblies, hiyh voltage pawer supply, oscillatar,
and ilepper maturs, are vendor supplied componeats shich have been specilied and
porchased accecding Lo BEA Specificalion Coatre) Orawings {S(0s) prepsred by engi-
perrimyg and reliabi ity assurance. Specifitalions per the SC0 are prepared do
establish tha design, performance, pest, qualification, and accoplance requirements

for a produred piece of equipment.

Farts, walerfals, processes, and design guidel ines far Lhe Shotlle CCIV prugram are
specilied sn accordance with BUA 2705503, This docuwent delines Lhe program requirg-
menls for seleclian and control ¢f EFF parts, o the masimu extenl, dod Cunsistent
willh awailahility, 411 parts have been selected from military specificalions at the
JiH lewel, as o mimmun.  {p addition to the averal) seleclion criteria, a subsel ol
dqeneral purpote preferred parts has besn delined by this gutument sand the ECA [owern-
el Systems Bivision Slandaed Parls List,  Jo the case of the CHUS anp V0L tamidy of
mLropcirioily, devices dre seraened dnd tesied io the HIL-S1D-003C eguivalent and
pravuced under 1he designaliars 4f HI-RELS/IWD) af SHC 5445 fron KCA-S50 and Tewds
Inspsunents Corp, respertively. Farls nal inclodad in Lhe above docunenks have Legn
ustd B Lhe desigy only aller 3 qonslondard flem appraval Torn {NS1AF) hay been pre-
pared, sulmibled {o Keliabilitp Assurance Engineeriag {AAE] and appreved for use ia
the specific application{s] delined in the H5JAF by WASA-JSL.

Warst-Case Circutt Analysey have been perionied and gocumenled fur all erreon)
designs Ln demansirdte Vhat sulficient cpesaling margins exist btar a'1 operating
toadilions.  The analysis wos worst case—in Lhat the value Jor vach ol the variable
Fardieters was set to Timigs Lhal will grive the oobpol €8 4 masioue dar mindnew),

A composent applicalion review aml analysis was conducked to werify Lhat Lhe applied
stress an each piece parl by Lhe lemporatuore exirenes sdenbidige wilh environmental
qudlilicalian Cesting dues nol swfeed the stress daratsng valoes bdeatitied an RCA

2205503,

Ir addilion, an objecti-e evaminabion ol Lhe design was perdproed thoough 8 POR and
MK lo vertly tnal the TVO/Lens assewbly mel specilicat ion and contraclua! caganre-

menk s,
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A aliocnelion in the caara Lo Ccduse
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nal

provide degraded perlormance.

luzs el Lhe aclive viden sig-
g widea duformdLian bhat will
Conm—

porile wyne ainil vertical Lldnking
siynals are wseable aod ol afFected.
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Conmand Qevode Logic.

Cosinand Execulign jagic.
Cumira Timing logic,
Nue i rontal Dellergion.
Verlical Deflackion.

Faovuy Currvenl. Hurizpntal AlTga-
aenl,  Werticdl Alignmant,
Black fdinite Clipper.

Loy Corvection.

Apcrture Coveeclion.

Shauinq Lurrecltion,

Ve Qulpul Oriver,
Aulovmdlic Light Lanlral,
Aulomdlie Gavn Cont rol

[urk Corrvat Compensdl ion.
Oubpul wullage Hequlator. Tnput
ul Layw Pre-Begulalor,
Frimury Uacillatar/

Briver |ayne loss)

Scramlary Becbifiges/ Filters
tchamge ol woltage or lusy of
Fuhteringd

High Yoltage fower Supply.
Furgot Mroanpl ifier,

Boam Current #egulalor.
Culbonde dlanbing.

Shadimwy Woawelontl Grareral nr.
SO0 luine

On FHO
(1) Unable Lo opean leas
ivis.
(12} Degradalion of pic-
ture canlent.

Hursl Case:
tass of missign critical

video,

DESICH TEATIMES |Cantinucd)
BARE BOARD DESIGN (A3, A, AS, a6, AT, A9, AND, ALD)

The iesigu of the associsted boards A, A4, A5, AR, A, AD, AIU, A} iy vonstrucled
from laminaled copper-clad epoay glass sheats (HEHA G- ) Grade PR-0), PER MIL-P-555)74,
Circuil comnectiyns are made theobugh printed {roces which ran {ram puink to paint os Lhe
Wodrd surfaces. Every Erace Lerminates ab an ananlar ring.  The annulare ring .
swerdunds Lhe hale in which a companent legd vr termingl is lacated. This ring
pravidés a foating for the saldor, enSuring yooud mechanical aad elecirical

perfarmance. [t5 site amd shape are geverngd Oy HIL-P-550G40 ay are irace widths,
spacing ard rouliny,  These requirements ars redtasated specibically 1n drawing

notes bu Furlher assure compliance. Varations belween Lhe arlwork masker and the
Tinal praducl |due Lo irregularilies of the elching procass) are also cantrollad by
drawing neles. This prevents making defective boards lvuw yuud arbwark, loles waich
hause na lead ar tarminal, dul serve only to eleclrically intercenaecl the difFerent
baard Jayers, condain sbitch bars Ter nechanical twpport dog imcreased celiabrlily.

the Lthru holes are drilled Fram o d-il] Lape thus eliminaling Lhe pussibiil ity af
bunin errar and allowing bight control over hole and anmndar ring Coicentricity, an
inportant reliabilily eriterinn. After drilling and gtching, A1 copper claddiay is
Lin=lead plated per BIL=S10-14%5.  Ihis provides dor easy and reliable soldering at
Lhee time of bosed asscmbly, even afler pericds ol prolengeg stoiage.

DOGKI ASSEHELY DESIGN {A3, A4, A, 4B, AT, 49, A13)

A1l camparenils aro installed 1n 2 waaner which sssurds masimen rediability,
Campnnenl leads are pre-tioned, allowing Lotal wetling of soldec joinks. ANl leads
org formed o pravide stress reliel and the bodies ol large compnnenls dre staked .
Spec1d) mguaning and handliag inslructiony are included i(n eacn drawiag Foyuired
alver tinul ussembly. The board is coated wilh urelhane which prolecls wydinst
hoidity and contaninatiaon.

-
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A mulluicliaon in Lhe Canerd ta cause ] (1) Ungbie ta open leas LESLGH FERTUAES {Cuntiaugd] .
leldl bosis of Lhe aclive videa tig- iris, ’
el ar video 1afgrmatron Lhat wil 12} Degradakion al pic— BARE HOARD COMSTRUCTION {A2)
provide degrgded perfurmance.  Con- Lure conledt, _
pias1le synC and vertical biankwng The baards are of “welded nire' construction. A1 the bare coard level this daes aug
swunily are vacable and wal saffecied.| Worsl Case: diatinguish vt from & normal PC board except Lhat hnies which w1l Eahe weld pias
Loss of mission critical yenerally are aol connected ta PC traces. Onmly thase pins miich brinyg pawer amd
JvL . ground pulenliads Lo bhe [Cs are on PCs . An annular ring surrounds Lhe hole in (e
Ad  Tommand Decode Lodic. vided, budrd where gdch pawar amd grouad pin is Yocated. These pins are then soldered Lo
Conmrnand Execulion logic, Lhe Lrace Tike any ebher componenl lead. Aside Trom tniy feature. all desiyn
Camera Dmiag tagic. & vuislruclion Lechpigues wied in PC board layout apply.
&4 Harvioatal Delleclion.
Vertical Deflection.
Facws Current.  Harizookal Align- LOARE ASSEMBLY [AZ)
aenl . VeeLicol Aliyneent . !
Ad Hlacktdhika Clipper. Toe drilled and etibed Boards are populates with several huadred salderabkle or
Gama CarcadLion. ) waldible pine. Pumer and qrownd ping, as well an coaneckor pins, are selderegd in
Aperiure Earreclion, place, Discréel companents {resislonry, éigdes, cagacilors) dre altached to
Shadiny Correct i, buforcaton terinals, where thay are snlderea. Flatpack I0s are welded,
Widews Output Driver. Yead-by-lead,1a the tops af the weld pins. Alcor welding, esntra léad malerial s
il Auludud ic LighL Conlrol. trimngd away. Circoit coapections are madae us g #30 AW agchel weld wice.  Fhe
Lolowat ic fain Cenlral. wirg 5 walded La Lk pin surtaces on dne board backsode., A1 wire welidy are dane
Murk Currgni Campeasdtiom. ustng A machine which is Bape driven, thus eliminating the passibility af aiswiriay
B ulpad Mediaq: Kagalator, Laput due ta aperater erear, A1 wiring & circure percormance 14 testad pricr tn
Yolvage Pre-fequlalnr, buv-Tlevel inslallation.  After suciesuful tesling, cumnpinenlys are slaked o5 required
A2 Primary Ducillalurs by drawing woles and Chy assembly is Coated with arebhdoe,
Driver {apng Tuss) :
Secomtary Haclitierss Filturs Mhe buard s inseried in the hoa on card—eoge uides, in bhe Sane manner a5 the ather
(chyge al velogge o Toss of P boards, .
tiltering)
&) ilign Yoblage Power Supply. BOARL PLALCE HEMIT
g Fargel Pecamplilier. :
10 Bedn Current Hequlator. The &1-4 Yow vallage power supply boord is bolked in place ai B points arcund 1L
Cathunle BYanking. perimeter, Ffuur of these mounting screws also pass through and Lig doun the wnallgr
g1 Shabioy Wavefurm Gengralur. Bl-H hodrd. [hese fwn boards are msgquntcd lice-to-tare, soparated by the slandolfs,
211 51T 1nhe Electrical intercumestions dre achivved by jumper wires belwoen the wo boaros. Fha
AF-A houses & 34-pin caniector which brings a puwatr and siynals fron putyide Lhe module,
Ihe AF wodule inclidas these twe boards as well as power transiskor 4. The module
Aovsig i beal alonnwd shoet, comprised ol bon holves S@rewsd toqeither.  The Podeds
andd B are secoced Lo the lower half, and wired together.  then Lhe upper half is
Fol b place. Hy ngeatiog Q4 directly to Lha ol un o sy, qood thermal
perfurmanee 15 assueed,
Iha AZ, AR, B, A5, Kix, AVZ Laoogrids are serwied in Lhe electinnicy assenbiy by yold—
phated berplFium copper card yuides.  Conections are made Lo Ube nnbhar boord i by
Bl aml-waled commeclovs . Dscngapament doriny laonch i prevenbed by o cover which
gany e boord's Crge e,
TLENIE - vt i

F_" F 9
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A matfupctyon in Lhe camerd b0 cause

tulal Pess of the active vides sig-
nal ar video intormalion thal will
provide degraded perforaance.  (uom—
positd syad and wertical Blanking

siguais are useable amd nat affacted.

g '

22 Conmand Decode Lpgic.
Covumand Ewpcwlion logic.
Comerd Timing Logic.

43 lNorszontal Deilection,
Vertital Daklection.
lacus Curreenl,
menl . Wertical Albwgoment,

A4 BlackAdhsie [lipper.

Lalama Correltion,
Aperlure [orrectian.
Shadiny Corceclion.
Video Quiput Briver.

A Automdatrc Lighl Condrol .

Aulurnalvg Gein Cantral.

Dark Curvent Cimpensalian.

Gutpul Yeltage Kegulalor.

Yipul Wodlaye Pre-keyulatar,

Fronary Gueillaloes

Oriver {synd losy|

LYeiondary Rectaliers? TNillars

{ihanye of vollwge or loss wof

fi]ll’-l’1rlg}

G High Vsl toge Puader Supply.

A laragel Fresglilier,

b deam (arrenl Kigulabar,
Lathodz Blanking.

Al Shawing Wave burn Generalor,

AlA SIT Tobe

&

'
L9

orvzonlal Align-

{1} Unible to open lani
iris,

{2) Dagradation of pic—
Lurg content.

Wersl Case:
Loss of wmiszion critical

videa,

DESIGH FEATVRES {Continued)
&10 ADAROD BOUMWTING

Due ko packaging canstrainks within the canera, the Atd TV divider aussembly is Huilt
in "cardequd” fashien. Twa PL boards, each 2.1 inches squara, are mooaled apposta
each ather, separaled by 174 inch long standoffs. Higaia}l components apan Lhe
distance belwepn the bodrds and are soldered in place, une lead Lo each board.  Some
Juinger wires are alse mousted ihis way. A1l salder joinks are staked. Fhe boards
have a I-ifch diameter hole tnrough Lhe cenler. Inp widicom tube sockal Dits through
Lhis hale and has i1s flying Jeads saldered 1o thru-holes im ong of 1he boards. &t
comeri~level Tnstallalion, the entire A0 wopule vs inserted in plare around the
stam, af the vidicen tube and holles on Four places Lo the hausing,  The sarkel iy
then engapen manually to the 1ube, compléting the installalion.

BOARD MWW THG

Fhe 29 hoacd 15 mounled Lo the target presmp hoosing by 4 #d-d0 scrgws, This
provides ample soppoert Sincy the board is andy 1.9 5 2.1 wnches. Flectricat
correction is by junper wires soldered ko board terennals. A sheet metal cover
iv instolled aver ihe board dp prolect i doring tandtiag and installation of Lhe
1drgel prédmp assambly,

The high-vallage power supply is purchased to o performance specilicalian thal
delails dhe design, qualificalion, oad productive reguicremeris lar wse in the TV
Lamera Syuiem. I4 is designed Tor a minimem speratignat Tife of BOBN hours and
shall exhibii ne evideace of arciag, corend, or any eiher atermitient ur LTI
failure when pperaled at any atmospheric pressure From wea level Lo 1 s 107D fger,
Al electruniv coapeaents and materials used on 1he power supply design are veridied
to contarm wilh Lhe reliabiDidy reguiremsols al the Shutlle (OB progran as oot | ymgd

by HABA-J15(0,

LH
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wel Tune Lion in the cawera to csuse | (1) Unable to opan lens
iwal loss af the ariive video iy iriy. The 91T Loke is & selecied high—grade silicon-dipde~asray Larget villicen with an
v oar widea inFarmatian thal will {7) Degradalion of pic— attached image inteasilier tar operating at Tow bighl Jevels. laceplate g=pasure
‘avide segraded performance., Cum- turg Limtend. is cantralled by IIEJES of an Automatic Lighl Conlral [ALLY Fumctinn that restricis
verle Syac and werkical hlanking aperalion Lo 2 » 107° 1gat=candles. This can provide an 517 1ife of more ihan

ynals are vseable and not affecteld. | Herat Case: 1000 howrs accoerding Lo the manufacturer®s recammendatiany . By providing exposure
Loss of missiun eritical contral when viing Lhe 51T Lube, Tife can b pdtanded Lo Lhe paviol where raduced
Lhevmionic cathode emission will end Tts Lile, as i olher canera Lubes.

i

' Comwmand Decode Logic. video. Because of ks eccellent charackeristics many mililary, medical, and scientifig
Lomnrand Ewecut ton Loyic. applicetions, 1n addibegn to surveillance applications, lawe wren developed for
Camera Tomiog boygis. Tow-lighil-level telovisinn ramaras employing the SI1 tuhe,

| Huordewntad Ded YecLian.,

Vorlical [eflociion, DAL FICATION FEST
Jocus furrent,  Harizental align— .
wenl,  Werlical Alignment . Far (QuaYafrcation Tasl Flow, see Table 2 Tptatad ol the front of Uhis bavk.

I Glachswhite Clippar.
feng [ orrert 1om.
Aperure forvecgran,
Shailing Corran | ina. .
Videg Juiput drjwer.

v Andnaabtd Lighl Dantep].
Automatig Gain Congrel,

Lerk Current Compensalian,

v bubput woltage kKequlaLer.
Impunt Maltage Pep-Roegalarae,
Frimary fucillalgry
rtwer [yne Tosst
Gurcnndary kecbifversf lillery
(i hange ol woltage ar loss of
I geringd
iyl Yol tage Powkr Supply.
laryel Preanplibier.

0 e Correnl Hegulator.
Covnugle Blank vng.

S Shad ey Waueiann henerdtor.

4 541 fube

Ul 1 1D
SN AT
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A mallungtion wn Lhe camara Lo
lulal Toss of the acbive widao

Cause
%14~

mal ar viden inturvalion khal will]

provide degraded perbormance.

Com=-

posole spac and woetical Blanhing

shpaly are wieshle and Nol dtFected.

[v

fi; Comnand Oecgde Logic,
Comnand Executifn Logie.
Caomers Toming Loyrc.
Iwrizunlal derlecLysn.
Vorbical Dot leclian.
luLus Carreny,
wdhil . Meriical Atignapal,
Elackrwnite Chopper,

Canang Cyrreclion.
Apertury Cerrectnon,
Shadiiny Carrectiun.

Widew Quipgut Oriver.

LY

A

marizantal Align—

A Aglomslae sl Contral .
Aglomglac G Canlrgl.
Hawk Current Compensab .

A ulpul Vallage Hegulatar.
[nput Yoltage Fre-Regulalor,

A2 Promary ae ] latarf
Weiwer gayne Tazvy)
Sevompal ¥ Heclifierss Faolvers
fobange ot wallage ar 1655 of
(RRINTRTIN Y

A Digh Yol bage Power Supply.

M largel Hecanpl idier,

A0 Berawn Currenl Hegolalur.

Cathode Blanking,

A Shadving Havebarw Generalor.

al4 SIT lubg

DH ENOD
{1) Unablé Lo open lena

Iris.

(2) Degradaiian ab pre-

ture canleni.

HWorak Cuse:

Loss at mlssion crikical

viden.

oo EATIDNALE FOR AUCEP)ANCE _

TMLCHEIANT TEST

Ihe CCMY spitems”

(WCACLe 15 subjected directly, wilhowt webration isdlators which

miyht b used in thevr oormal installalion, ta Lhe Following f@sting:

Yibraloon!

1 dBAOct=rise From 0.0% G2/H:
.04 Gtz

-3 uBS1D Dei-slope

I Minule per Aniz

6.1 Grms

2010, :
AB-150 ha:
150-75%03 He:
Fest Ouralion:
Test Levelb:

[n a pressure of X3 furr, the temperdture shall be as

Fol Tams :

[herna? Vacoun:

stablize equipment plus 1| hawr
stablise egoipment plus 1 hour
stablize equipment ploy 3 hour

lNne to
FNme ta
lime Lo

Ly F
L O
126 f:

I TYEACLA may nal have beea subjected t0 bhé wacuwn Conditb vai.

ter Acceptdnie Test Flow,

sed Table 1 Yacatad at the FronaL af cthis book.

QFERSTIOMAL TESIE

In order Lo verify Lhat COTV companents are operitional,

4 test munt werifp tha

fealth of 31§ the comrsnd related components From Lbe PHS (ATAL) panel swilch,

Lhrough Lhe ACW,
lecoder,
ability Lo roule videa,

LhFwugih the synt lines ta the Camera/FTW, Lo the Casera/PIU comaand
The tesl must also verify the camera‘s abilily to produce wides, the ¥SU's
and the monikor's ability Lo display vided. A swimilar test

would be performed to verlty the HWOH command path.

Fre-launch an Orbiler Tostflp-Flight lesL

I. Power CETY Sysiem.

Z. Vid Lhe MBS panel, select @ monitor as destinabion and Lhe Camera under
lesi a5 sawrcé,

3. Sead "“Camera Power On™ command From PHS panel .

4. felect "bxternal Sync" om monilor.

E. (bserwe widen displaped on monsigr.  Hole that il videa on monitor is
symchronired (1.e., stable raster] then this indicates thul the camara
13 FECEre g Compasite sgnc brom the BOU gl thal Lhe camwera 15 pradud g
syrilhrom fed video,

b. Sead Pam, lilt, Faxus, Jaon, AL, AND Gawed commands and \'ih-l.lﬂ-ll] [either
s Lhe memlor or direct observdatinn} versfy operalion.

1. Selavt downbink as desbinalion aod conerd uimer tesl Jdix SBUCCE.

fl. Hha&rue vided rooled L ﬂuunllnh

1] L I T ¥ T T c— dlm L - fliar -
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A maltunction im Lhe comers ta cause
tulal lyss of the altive videu sig-
wal or vigeo ialornation Lhat will
prvide degrdded performanie,  Cpar
pusile 5pAc And vertical blanking
wignals are wsEalle and oot alfacled.

LA

A Cowwuod Beeode layic.
Comygig Eswvut ign L ggic,
Comira Timing Loygie.

A Worconlal et lect ian.
Vertical Detleclian.
Tucys Curreat.  lgrizqnLal Aligo—
wenk . Werticdl A igrent .,

A Blakfnhite [lippar.
Galuld Cprved tinn.
Aperbure Coarvnliun.
Shoding Correclion.
Wided Output Driver.

A Butomalic LighL Contral,
Autuvmgt b Garn Conlral,
Dark Correot Cungensad ioa.,
Al Ducpul Vo btege eyulator,
Lt viobloge Pie-Begulaloe.
Ad Proimary fscitlatars

Oriver |synd lows)
Seiumlary Reclitiers/ Filters
I hongis 0l woltage ar lass of
biltering)

A gl Vol L Power Sopply.

ad laryer Preanplitier,

B0 Beat Carreadl Begulater,
Cathume Hhankiny.,

A1 Shadipy Havelors LeEvator.

Ald 51 lube

- UNIT Te{iCEA _
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CRITLCAL ITEMS LIST 23y -cg3
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FAELLIKE EFFECT
. N FHn LW BATIDHALE FOR ACCEPTARCE -
(1) nable 16 cpen tens Qa/IHSPECTION
Iris,

(2) Dageadation of pic-
re conlenl.

Worst fase:
Loss of nission critical
yiden.

Ergcyigmunt Contrpl ~ The TWCACLA EEE Parts and hardware ibtens are pracured from
dpproved vendurs wnd supgliers, which mect the requirswents sep farth in Lhe £01¥
tontracd and Qualily Plan work Statemenl IWS-29931J6). Resident OUAS personngl
vewigw all pravurement dacwnenls Lo establish the aced Fur G531 oa seledLed parts
IFAL L7},

luconing Inspection gnd Slorawe - Tncoming Qualitly iaspectiong are aade on all
received malariale ard parts. Rasulbs are recorded by labL and retarned in Tile by
deawing and wenirol nsbers [or Tuture relerance and teaceasbsl 1Ly, A1) EEE parls
are subjarted Lo incoming accéptance tesls as called for in PAl 315 - Locoming
Faspeciion Test Lestroctions.  {ncoming Ehight parte are durther Processed in
acrordanca with RCA IR4GEHS - Precondilioning and Accepbance Requireawsuly lar
Cleciromic Parys, wilh the exception Lhat O#A ang PIRD bestimg is aul perbormed.
Meehanyral items are inspected per PAL 316 - Incoming Inspeciion Inslrections tar
mechanical ileay, PAL WS - Locoming Quadity Contral Iewpeclicn Instructian, amd

FAL &1} - Procedure lar Pracessing Incoming wr Purchased Party Desiynaled far Flaght
Ise. Aciepled items are deliversd o Material Conbrolled Slores ot retained

under spachlied condibions antil fabrication is required. Won-con lonmng malerials are
hela lor Hater14) Rewiow Board {HRB) divpusition. (PAL-I07, Pal IQC-R30). .

Bourd Asgseably & [est - Priar vao the start of IVC or CLA board assembly, all rlgms
are verified La be correct by <lock coom persoanel, as Lhe ilews are ot cumolaled bo
form & kil. The items are verified agarn by the opersdor wha asseables the kit by
thecking 3aainst bthe at-burlb—parts-lisk [(AHPY . DCAS Handalory Inspecrion Phints
ave desiynates for all printed Circuit, wire wrag and welded wire boards, plus
haraess tosaeitars for soldering miring, coimg g, solder splices and quality
worbmamsliip prior (0 costing of Lhe compenent side of hodrds oand slevving uf
harnesses,

TVWC Boards

Specifin IUC haard ascembly aod test insiructions are provided 1o drawing aotes, and
applicable pucumenls are caliee vuc in Ehe Tabricalian Frocadurse and Bacard
(VPR-Z294B09} and parte Tise PLA29401Y.  These voc lude shuttle IVYC assanbly noles
2EBIEEN, Process Slamdard BEV-5he J280BAY, Pracess Slandard — Banding Yelero lape
CZA0BRY. Specificatron Saldéving 2280MY, Specificakion Name Plate Application
L6, Specification - Crimping ¢200800, Specitivatinn - Band i g and Staking
L2BUBIR . Speciticalion - Urelhane voaling 22077, Specilicalion — locking compaung
2026116, Spevificovion Epoxy miliesive 2010935 Specaficatvan - Macking 2280870,
Specilication — Wurkmoashop BALHS, Specilicabian — Donding arl-SLakiny F20AH7S .

A



kewlsiD 6-2-A7

I#a no, _ 422

CREFICALETY Faay

' UNIT _Ty(/La
SHUTILE CLIV DWG WO, 7294B19-50R. SO0/

CRITICAL [1EMS LEST T
SHEET _ @_._ Of T

" TALLURE WOOL AND
e e— EANIE.

FAFLURE CFIECT

EATIOHALE FOR ACCEPIAMCE

A malfwaoctivan 10 the camera 10 cause
tutdl lass of Lhe dclive video sig-
aal or videos information that will
pruvede veyraged parformance. Com-
jusite syme end vertical bBlanking
viundls dre useabde gmd pot af tected.

v
Ad Command Decode Luogic.
Commang Exefubion Lagss.
Camera liming Loyic.
B3 Horvzoatal DellacLion.
PewLical Detlacdian.
fucws Currenl. Horisontal Align-
menl. Vertical Aligneenl.
&4 tlachrihite Clhippér,
Gimala Lurreclian,
Aperiuse Earrecd jwl,
Slwdniny Corves o,
Viulcw Qubpul Driver,
AL Auhiwmd i Lighl Cout rald,
Aytumdt e bain Conbrgl.
Uirk Currenl Cugpensdtion,
Al Uutput Yoltane Regulatar,
Fipot Yoltage Pre-Regulalor.
Al Fromary Oscillator s
river {sync loss)
Yevantary Hoerlilierssd Filters
(rlenge al 'M'I:Ill.dljﬂ' af loss gf
tillering)
Ml gl Vollaye Pawer Supply.,
AL langel Freampliler,
Al teas Current Ragulanor.
Calluwde Blankiig.
e Shoding Havelagrm Generalor.
S0 SI Tube

LM EHO L1EH
(1) Wable Lo open lens DAFIRSPECTION [Conlimuwed?
iris.

(2) Duyradaliun uf pic-
fure Caalaat,

Purst Case:

Loss of dissinn cribkical
yvideg,

TYC Assenkely ond [est -~ An apen box Lest s performed per TP-[T=2204619. anp an
hoceplance Tesl par fP-AT-22U04809, intluding vibration and thermal vacoes.  [orgues
wir spevifivd and witnessed, Lraceakidily nuabers are recordad and calibraled boals
aré thecked prior to ase. RCA Quality and OCAS inspectioas are performed ab the
vomplelion gl speciires TPW pperalions in arcorodnce with PRI-204, P#AL-Z04%, PAl 2k
sid PAL 217, OCAS parcomnel wilness IWC bublon-wp aad critical Lurquing.

IWCLLA Assembly and Teil — After a TWC ano an CLA hawve hos besn basted individually,
Lhey are mabed and o final acceplance test is perfarmed per TP-AT-22938 14, including
vibirgtiun and therual vacuwm gavicaments. RCA and OCAS persennel aanitar these lests
amd revien lhe acceptance Lest datasresubls.  Theso porsennel elso (aspect dar con-
Ioraince afver all repair, rewark and retest.

Eroperabion For Shopaenl - The W0 and ClA are separated prior 40 shipmenl altar
labrivabion and testing 1% conplete. Each is pachaged dcgording to LOIY Letter 8011
whd 2IBBIG, Provess standard lar Packaging damé Handling gquidelioes, A1l relatgl
Ul btk gk 1o iNClwdirg wssently drawings, Farls List, ABPL, Teul Datd, efi.. is
yathired ang held in a documentation folder assigned speciFically Lo each assemsly,
[his Inlder is retained for reference,  Gn EIDF is prepares for each assembly in
aramrdami g willy Lhe requiremsats of MS-2503024, RCA QU gad DEAS persunnet wilngis
tralving, paChau) ing, gackriyg, and marking, and revied the EIRF lor cowpletaness and

i el y .
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UNIT  __TW{ A
rHia Wy, _ 422 SINTLE CCTV Mty H3. Y f{rghﬂmg-ﬁnﬁ. TR
CRIFILAL LUEHS LIST eodB21-503
ERITLCALTRY 242 ' SHELT 4 OF @
FAILURE HODE AND FATLURE EFFECT U '
CAlsE S U A 1 Y . BATIONAME FOR ACCER
A maltunction in \he Camera €0 ausad (1) Unable &0 gpen Tens FAlt{IRf NIISTORY s TantL
Intal lpss of tha activa video fig- iris.
ol or video infarmation Lhat wilt 2] Degradatlon of pic- TOR - W2%)5 — Loy #04B0 - TYE  S/m 0DS-S01
provige degraded pevforsanca. Com— Lturd coatent,
pusite sync and vertical blanking Descrapliog: Avceptance Test Fyilura
sigrnals are wigeable and aot alfecied.| Horsh Case: Biux Level
Less of misstun critical . Yibration Envirosment

NG o Viden presentation rutated approkimskely B9 alier vibratign.
47 Commgnd Dacade Logic. o,

Cammand Esecolion legic. Layie: Vidican Yahe not bacame loose during vibratiun.

Lamera liming Lagic. .
81 Hurizankal Dellectjan. Coreerlive detign: Repasition yohe, tighten put and adp stoking te sensos 1YL

verticol Relleclion. yohe myt, ECH {BIBF3} dssoed.

loiws Current. Horizsatal Align-

ieent . Verlical A1ignment. 10R = WEAIG —1ay #0412 — IVC S/N OD05—%01)
A7 BlarkAHhite Clipper,

Galuma Correctian, Qaucviptipn: Arceptonce Tost lailure

Aperiurce Larveciian., Hes Lewvel

Shading Correclion. ) Yibraliwn |pvironment

Videa Dutpul Briver. LH eolalinn of piclure aftev " aeis vibralion. {(Hetest at TW( per THE W2575.)
Bz Autemabie Lighl Control. ' -

Aubsudtic Gain Canlvnd, Louzg:  Bonmduny of yoke (AV) broke loase allawing yohe ta rutate dur ing

Lurk Current Compensdlion., wihrat ion.
Al Dutpul Yelrdge keygulator. Coc ]

loput wellage Pre-Requlator. ey ALiion:  Asseably procédure revi - 4 ;
&) Pr?mary ﬂxc?]latur! 9 hetter sLakiny of yoka. ¥Pp evlscd per £LH CCT LOD (EHIATY) 1o provide Tor

Briver {spnc tuys)
Sueronddey Heeclibierss FilLers
dihaige ol voltage or Toss ol

TOR - WeHGl - Log #0ANA ~ TYE S/ D0-5d1)

Fyluering) Bescriplign: Arceptance Tesl lailure

A oyl Vol taye Fower 3upply. ’ o= {evel

A1 Laryel Fresaplidrer. Vibralion Envirummgnl

Alg Buranm Curreat Begelator, Lnput corresl ancreased y WD w3 from aoread voput cwrsenl Ouring viiraiion in
Calhos BLank ing. . T AR,

ALY Shadiny Mewrlorn Generalor,

LD SL1 lobe Lapsg:  Duleclive rapagilur C26 g A buoard, Analysis indicaled manufaciuring

deleel - coparitive elument was lonse tnside melal (d4so

forrectjve ALlign:  Rewove ani replace pard.  kelested ramced per PHO girsdliva,
fupd[l#nr? remnved I ttoch and relurmed ta sonder.  lielerence Bemo
COMW-{{-245 1ur chose ol ul |1# WeSLE.

i 1l 41060
ol B0 R RS
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bHES RO,

CHITECALETY 242

TYC/i1h
%%?JE!E:EQEJ_ﬁﬂﬂi_

SHEET I} oF ¢ _

UHIT
OUC HO .

SHUTTLE CCTW
CRINICAL [VEHT LIST

"7 TAILURE MODE AMD
R - [ 13

FAFLURE EFFLCH
Of FHD | TEH

RAllomalE fOH ACERPIAHCE -

A omalluaclan in e caners b Cduase
Lotet Fous of the activa videa sig-

tal gr video information tnat wil
provide degraded perfgimance.
posile spng ond verbical hlanking

signals sre vagable and not alfected.

L

A Comnand Decode lagic.
Comwmend Esetution Logig.
Camera Tumiag Legic.

A1 Buerizontal beflecLion.
wertvoal Ovf berLion.
Fotus Cureent,
menr,  Mertical Alignment .

Al BlackAdhite Clipper.

Granig Lorrection.

Aperbure Larreclon.,
dhadiiyg {orreck ion.
Video Dutpat Drjuer.

AL Autumatic {aghl Contrut.
Aubwmat v Garn Lonkrgl.
lark Currenl EwEpentdtion.

i Dutpul Yelvaye kegulatar.
Toput Yollbaye Pre-regulator.

S Frimary Dsoilhatord
Driver (sypne Tusy)
berondury kecliliers? Fallers
lcPengi 0l volloge ar Tass of
Iilterimg)

b lgh Vollage Power Supply.

i lorgel Freamplifver,

My o Covrenl Begulalor.
Cathnde Blanking.

A1 Shadinyg Haviclorm Generalor.

sl 511 lube

10wk

Cum-—

Horizanlal Align-

11) Unabie do open lans
1713,

{2} Degradatipn al pic-
Lure vonlent.

Hors) Case:
Lass of mission critical
yiden,

TALLURE HISTOAY {Cuatinued)
TOR - WOOBR — (og #0432 - TVC 5/H 005-50)

IR -

ThE -
Ik -

WODAS — Lag #0136 - TVC 54N QO&-EdI

deceptance Test Failure

hax Level

T/ Hot Enwirooment

Cluiler of white spors va bower lefi quadrani of display on Black lield.

Besiriptiion:

Crazing

of cemenl securing cover glass ia tiberoplics faceplale evineny.

Ciuse: Stresses exerled by polting material during temp. exbremes resobled in
ge-lamingtion af the cover glass ta $11 tube bonding.

Correciive Scbion: Hodified puleting fixtues and Ltechnigoe vsed on 51T Euke

Oy, #Z205530 moditicd Ly ECH {8 20BZ). 411 tubes relurned to menuldoburer lor
rewirk of encapsulation. Vendor to perlorm Lenp Lests on twhe prior io shipment
Lo insure cover glass dees ool shill.  REF COW Directowes CETY - (D) - D54,
Oy — @y - a7,

HE?38 - Log MDABS WL S/H 009-502

Pre—Lavnck Failure
Hon Tevel lest
Aunbienl [ovi rgrimenl
Frooles report WICS-201-493 visual wmspection of onit al K revealed a
revéshed Ein 31 o the JI comcclor.
[Lacalron vode lungtion pind

Desiriglion:

Cause: Lrrur in manubacluriag of the cunnectar pin, 14 is O 035" sharter in

lenglh than gther pins in Connectnr.

farrective Astipn: Rewave and raplace prn 31 a0 comecinr.  Iest pins abilily
ta Tock into muteng commegter.  Perlorm canbact relention Lest Le {ngure pin
is boching gy requiced.  Inspact ta omwsareg g s et pushed ool gl place,

HIBIO T = Log A9 — 1V 0179507
WASTE = dpg A049Y - TWL D13-%02

Qualilicalian Test Tailure
Hos bevel (udl . Howel)
Awbcrenl D oed rummenl

Mtpul viges Tolermritent

Pespripling:

Lpdals SHE mgiy Lo d0b paeerat .

F-10d4.A
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EMITICALITY 207

SHOTTLE CC1W
CRLTLICAL JTEMS LIST

REVWISED 5-7-87

TR

EG KO, 2204819-L06 508)
ZEOAAPI-ROG

CEREET 411 I L |

FAIllskE HOOE anO

FaTLURE EFFECT

HATICHaAEE PR ACUFPTRNCE. - -

CANSE Of ol [TEH
A maliunclian in the camerg Lo cauvsg (1) Unable o open Tens FALLURE HISTORY {Continued)
ok Tyss of Lhe oolive video sig= iry. -

nal or vides infurmdalvan thal wil
priveide deyraded perforance.  Con=
posite syid dod verticdl dlanking
sigidly are uwseabbe and nel affecled.

I

£ Cuswnand [ectodsa bogie.
Coswordl Execul ban Lagic.
Comgra Tiominyg langic,
A% lwprzontal Welteclion,
Vertical Dedleclion.
Funwy Curvenl . torizanial align-
mend . Verbacal Alvguanpnd .
£l Blacssrnite Clipper.
funtiuii Cabrrest bign.
Aper Lure Lorrecfion,
Sharlwmy Carracl pgn.
Viden Oulput Uriwer.
g% Awblanal b0 L eghd Coneend
Auluaacic Guin Lanlral.
Bark Corrent Cronpensad ion.
ELI nulpul 'u'l:rll-,llj{' kt:gll-iﬂt(lr,
Ppul Voltage Pro-Regolalor.
Frimacy faritlabors
Elriwkr | aynr livs s}
Svrvnindary Ned Liliers” Fallery
frhaage ol woaltage or Topes of
Tillerimg)
At High YWullage Prower Sepply.
B largel Freampliafier.
A B Current Hegolal by,
Lathooe Blanking,
B2 Sheadning Wave i deie ralar.
A1 SI1 lube

I'D
1=

LI L

12) Degradatisn ol puc-
lure cunlent.

Meral Caue:
Lass af mission critical

yideqd,

oA -

Iy -

Lorggepli Lipn:
Lancasier for evaluatian, Results:

Remove Jand wreplace S1T.

Oeductive Lube weturped L

Tube Failure varifvad.

at +1259F video brcame disterted and TWC

VALY - Log 8O0506 - TVE S8 01a-502
Descriplign: Accepianre Tesl Failure
Box lewel
~ Thennal Vac-Hot Environment
Approa. 4% minutes iate (1A% Norb snak
Wipet urrend iniredsed 210 @4 bo S04 mA,
Lowse. Yuhe geflection c2il develupeg

dellectiva windingy ol S0%.
wat roguled.

[u;[ELL!vE_ﬂiliﬂﬂ: Replaced aefective
1ailare.
WALIT - Log #0529 — (W0 S5AH QOU-SO%

Descriptian: - lategraliaon lest Failursg
Ras Lews’d
Anbienl Envirgnmenl

Center eosalutyon medspecd T2 @ 3D Twh, should be MIE min.

appears lu be inlermitilont.

Lause:

Transtormer 14 on Lhe A7 Huavg

a sworl between horvzonial and vartical

The »hort wis elmimaled whea Lhe temperaturg

yohe With new parc.  Ihis ic a randon

faplil wle appears

had wiusual mnterwiading capacily, ‘

Cauting ringiog ve Lhe wecondary resulting 10 a slignlly hagher Gutput vallage

(urreclive dclion:
b mgyured readilp.
will déterl Lhis problea il preEsenl an
rapdom farlyre,

YA - Loy Q577 TW0 5PN DV 7-hid
Dusfs ppbiun:  Arceptance Tesl tailure

Bux Levegl

. Anbrent Cavirpamenl
M illavwens in viden tul prul .

Cduse'  bFuore e punding on P g

104
cope - tek

Tntervindvig capacily is not a pargneter Sspecified, nar can it
Tramsntter T3 remgved K replaced.

' - Arceptance [est HETELHL i)
othior units - Ihis prob]lem iy ennsipered a
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—_—

g ' LHET AT —
T PFLT L cpgs
412 SOUTTLE LC I OnG HO. podad 19506, &
THEA NG 2 a CRITLCAL 11EMS LIST 229087 -0y

CRITICALLIY _ &fd

SHEET W _ OF 14

FALLUKE HIGE AMD
{AUSE

FATLURE [TFLCT

BATLONAI € FDR ACLEETANCE

A waltunclion iu Lhe camerd Lo cause
tutal Tase al Lhe active viden siqg-

nal or video vialormalion thal will

provide dograded porformance.  Com-

posite sync amd vertical blamking

siynals are uséoble and aol allected.

L]
i .
Az Command Berode Lagic.
Comwnl Cagculion logio.
Camerg liming Loygic.
HMarizantal eilection.
Vertlical Dellectivn.

|ip=
lead

Forus Current. Horizoatal Align-

mel . WerLical Alignnent.
A1l HKlack/units Clipper.
Goeupy Loreection,
Aperture Correciion,
Shadeny Correclion.
Vided Dulpul Drywer.
AL Aulowabe Light (oebral,
Aulomalic Labo Control.
Dark Currenl Compensation,
AL Mol pot Voltage Hegulator.
Iuput Veltege Pre-Heguialar,
&1 Feumaryg Ubsoillabart
Miiuer (sync Tows]
Secundary Reobylierss Tillers
(obpuge ol wpltage or Tose of
IYreringl
S g vallage Puaeer Sopply.
B largel Meecmpladber,
A gam Currenl Kegulaler.
Lol hade dlanking,
ALY Shadimy Wosclhoon Gederalor,
Al 51 lobe

A1l

aH EHp 1TEM _ o
(1) Unable to gpea léns EAlIURE HISTORY |Cunlinwead}
iris.

2} Degradation of pic-
lure cantenlk.

Worsl Coue:
loss of mission critical
video.

{oreeclive dctian: Unit roworked Lo ECH CCT 830 far yrownd problem.

1M - W79 - Log #HIB - IWC S 4M0-507
Tak - WIFIG - Log w0539 - WLA §/N Q06501
TOR - viaid - Log ehAS - TWC Se0 0101-E07

I i on: flight Failure Spacecrafe {evel
Twl S0 020, WLa 5/t QDG-505-1

W) 5SROV - 51%-2

{oherent npise ir sutpul video presentalian.

Couzg: Foor conduclive path Lo ground ceusen by exiessawe cgnformel costing and
acidation of aloniown Spacters,

Cprreclive Actyon: Aowved escpssive fonlormal eoating. Spacers wors Clganed and
ireated wilh alodine. §law progress report has been modified by 1nsure proper
assemhly ol wnits,

IOR — YHubh - Lpg #0630 - 10 3/ D19-504

bescriptiogn: Tlight §ailore

515-5

Froblem roporl YICS-024
Iatermilient PansTilL reset canmand,

fowpgp: Prublem conld nol be verilied thru eslensive thermal Leyling.
{urrvctive Aoligo: Lnit opdated lrom group S04 v groeop S06 canl iguradion,

Instruebed Nest iredtar 1@ cargtully moniter operativn of Lhis faners duriag
retesting, Tailure 21911 rouly npl be verpl ren,

Tht - WH5T - Lag #IBIS - TWD $/0 (2a-4506

fvacripbion: Pre-lLaunch Tesl Tairlure
Boa | evrl
Amilvi et Envirenmenl
Autnaalic Irs gues frown npen koo e lose

Cousi? Frobdem racld not be duplicated atler exlenciva tvs[fnq.

Cprreclive Aptlion: Mane — aml returaed Lo KSC.

41040
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CRITLCALITY | _§r2

UMIT THCATLA

SHUTILE CLTV BWh WO,  2594A19-506, GDB7
CRITICAL TIEHS LIST 2294821-903
SHEET 4D OF D

" FAILURE HODE ARD

FATLLRE EFFEET

RATTOMALE FOR RCOEMTAMCE

S .11

— U EHG JTIM
A walfunction bn the canera §@ cause | L1} ?nﬁble Lo apen 1éns
iris.

tutal Toss of Ihe artive widen Sig=
wal 0r video inforaation thet mill
pruving deys aged performance.  (om=
pusile sync and werlkical Blanking
vighale are wseable and not aflecled.

IyL
A2 Conumand Deopde Logic.

Comuand Ewerdwl bon Lagic.
Camera Timieg Lugic.
A4 Horrranlal Dellochian.
VerLital Guflection.
focus Cureenl. Hovizaniel AYign-
ment . Wertical Alsgmment.
£ Hlackh/whible Clippes.
Lo Larrect 1en.
Aporture Lorcedlion.
Shading Correol um,
Video Dutpul Drver.
AL Butamansd aghl Contral.
futgmar s Lain Lantrol.
bark Currenl Campensabion.
Ay Lwtpol Yolbdage Kegulater.
hlput 'l.l'ﬂ'll.nlje- Pr(—-—HEHulnt(lr.
A Frimary becallatars
Urnwer (ayne loss]
Serandary kKectifiersS Fillers
Lihange ol vollaye or Joss of
fillering}
e High Yoltage PFower Sapply.
A% largel Freamplifier.
ﬁl-l,!' Btun Lurrend ll'i-l.ju]dtllr.
Cathipde bileark sairg.
Al Shadday Waswghsrm Generaiar,
A4 ST Tule

1.7k

(2} Degradalion of pic—
Lurg conlent,

Wiral Caue:

Loss of misstan critical
widon,

EAVLURE HISTORY (Carniinued)

10R - HIT1S - Log #0723 - TWL AN WAL -S04
Description: Acceptance Test Failure

oy Tevel

Amdijanl Environment
High voltage power supply 5AW 2000 exhikits inLernal arcing. Thiz TR was
opened Lo investigate bailure noted on TDR-WGEDD, Log #2272,

Causg: Improper lead dress ol hagh vallage termipal.

Cerreglive Achian: HYPS 57N 2046 was one of eight uails manofaclured umder
Werchine oroer O-T50999-4150-00FF8 py Murdla Frie,  Inis promlen is Timited Lo
unily inanulachered in 1962, A1Y defuclive units have been scregped and reloroed
to Marala trie doe analysis and replaccaent.

IDE — WCBMY - Log #E2 - TV 5%/W B2B-5060

Prepriptiog: Acceplance Test Failura
Aubienl Enviranment
g~ Level Fesl

Apprudimately 4 seconds afler initial tura an, the iris cLlose coumsnd would be
yenerdied by IVC.

Cauzng:  Iniernat short in Lhe high volisge powee topply (54N 20461, which
generated spikes oa the POR Line. . .

Correclive Aclion: W8S, removed from TVC and mew H.V .5, ingtallen.
Tests indicoded problem solved.  Fower sopply returned Lo vandor For Twalualion.
Bober Lo TOR WIS, Tag #7241,

The prabien wus gltciooied to inproper load dress of Ligh val Laye terminal,
These Teads havie hgan rorooted and extra insuleblign added gl Lhe IV 1erminal
for atl aew Boilt wntls.

Ik - W-B8T5 — Loy S ML TVE S/H N 19-%06
0N - W-RHI? - Jog #0742 1YL SH NLI-5D6

(ougp:  Eesrslor &6 an AN bpacd, failed.

Lorreclive AcLinn:  AF] Tlight cameras contarwing A0 resistor labricaled by AC|
and doted with code ¥80Y Wil b replaced with new FRCGD Lype resistors From TRW.
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CRIT1CALITY __un2

SHUTTLE CCIV oo H0.  2294813-504. 5007
CRUVICAL TTEHS LIST CIN4631-503
: ' SHEET 9E o _ 1%

FAILURE MODE AMG
1T

T FAILURE EFFFCT
OH [np JTEH

SBRATIONSLE FOB RCTFPTAMCE .

# mal funclipn in the camera tu causa
twtal Toss @f Lhe astive wided sig—
nal or vides rafarmatran bhat will
prowide deyraded perlvmance,  Coo-
pow11E syac and werlical Slanking
yiynats are useable and not affecied.

1¥C

&2 Command Decove logic.
Commang Execofion Loagic.
Canera Tining Logic.

A1 Murieonlal DeflecLion.
Vertveal Defledlian.
{ueus Current,  Horizoaial AYign-
ment.  Vertical dligmuent .

g Blackwiving Clipper,
Goneg Correr L inn .
Apgriure Lurrpolian.
Shahing Corrertino.
Yagh “II'.IJLII. firiwer.

ab  Anbisalve Vight Loatral,
Autimalye Gain Contral.
Wark {urrenl Cumpeisation.

At Dubpal Vultoge Regolatar,
I'mput Yodtage Pre-Negulalor.

82 Fruoary Oscillastars
lirvwer [syinc lass)
Sccondary Fecitirers? Tilters
(rlange af vollage or loss of
Lilleringd

A Wi Yol Llaye Power Supply.

f'j |.J|:t._||_~l_ Pfr;llu}l]l‘{il;'l’.

AU bons Larrenl Regulator,
[anmerdas Wrankiny.

e Shahipey Howelorm Geperator.

14 SI1T lube

(1} Unahle 40 open lens
tris.
(7} Degradation of pir-

Lury conlent.

bpral Cose:
Loss of missien critical
yideo,

"EA[LURE HISIUAY {Continued)
TR - HE?!] - Log M0ra8 - JVL S/H O20-5D&

Qescriplion: Acceplance lest Failure
Hon kevel
Ambiignt Envirorment
YVideo presentalion very noisy whan J4 cable iy connected.

Cdusg:  Sensor assembly clomp sleeve shorked 1o chassys,  Losoflicient insulation
cagling an ¢lamp sleeve.

Carrective Ackion: Mew clamps were installed. A17 parts in canlrel les siores were
wnspected angd atl discrepant materal rejecled,

MW - WbB925 - Log #OFMG - IWC 57H 02 7=506

Descriglion: flight Fadlure ($T5-8}
Spacecraft Lewel

Moesrontal slreaking in picture gamms when in Black siret.h.
Lawse: lacoerecl shim installed, Face plate shia snorted Lo qround.

fgrrertive Actipn: Shim removed and correct shim insialled per ECH-COTESS. A1)
future TW's will confarm to this ECM,

T = AJ2AF - Loy &% - TWE S/M 033-506
CeawCiptiun:  Acceplance Fest Failure
Bax l.eval
Tiermal VYac., Anbient Enviroaenl
Yideo Tocked in white clip mude.
Cuvge: Delective Iransislor Q16 an AS Soard.
Carregbive Activa: Hewsved U136 and replaced wilh new trunsistor. [l Y-rayed and
@ dense particle pas ceserved.  fTurthes analysis praved to bo 3 lugse and netaldic
porlicle. Considered bo b fangdan lailure,
INH - AL — tnag 03 TYC S/H Y- S06

(esiciplign.  deceplance Test bailure

ko~ Lewed
ViliraLoein Eowivoiimenld
e Bai bew “¥" auis wibral Ha, prctore G oo bar ol b owhile,
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) UNTT (/LA —
FrEA wo. 422 SHOTILE COTv WG WO, 2394809-50G, SO8/
' CRITICAL TTEHS LIST Froagri-apy
CRITICALITY  _ 27§ SHEET __ 4t uF I 1
TATLURE AUDE AHD FAILURE EFFECT
— CalsF ey EWD [IEH _ ——. RAITOWALE EOR ACCHPIAMCE
A malfenction in the camzea Lo cause | (1) Unable Lo uwper leny FRTLURE i#ISTORY [Continued)
total Toss ol the aclive video sig- iris,
nal or video informalson thal will (&) Deyradablion al pig- Cousg: Deléckive (F on Lhe A4 bpard.
provide seyraded performance.  Cone ture contenl.
pusite sync and verkical blanking Corrective Aclion: - Product Assurance analysis vavealed an open Lransistar [2. They
sigial s are wiealle and not aflected.| YWorsl Case: lound an ouiravepus qold bond wire posiliongd 50 a% Lo Couse a shart betwoen the .
Less of amission critical base leads af the dug.l Eransisters, Transisiors with Lhe sane dobe
L video code, plus all lransistars with different daid codes were K-rayed and no anomalias
fid Comwand fOecode Ingic. B were foawnd. Loncluded Lhat this was & randon 1ailure.
Covwmandl Eweculian Logic.
Comerra Timing Layic. TOR - WiT46 - Log #1024, IYD 56 O1 =506
A lerveomtal Dalleilian.
Verlical Beflection. Description: Pre-Launch lest Failure
Fecws Currvenl. Horieontal Aliygn- Hox Level
menil . Wertical Aligement. Ambrent Eovyrongent
Al Blarh/fHnile U Vippor. K50 DR.ICAI0008
. Gamng Carrect ian. ALC and Ganma conlreds vnbtermiltent.  Fan and Lilt operabvon inlermgreal,
Aprrlure Lorrection.
Shadioy Cerreclion, Lawse:  Inlermittenl operalina of AT and Gamms comnands could nol be duplicaled
Wides Dutpel Urver, Lhru extensive thermal (esting.  Jatermiltlent EiL votion gue Lo WORMOpPAr pasibion
AL dpilomelic Light Conbrol. al right hand camra siide.
Anlmal e Gdwn Cantrol.
Dark (wrvent Compensalion, Currpclive AcLion: Slides were re-positinned per ECH-TLT TI7R. Kelest indicated
Al Dulput Youllage hHegulalor, prablem solead.
brpul Yodtaye Fro-Regulatar, keturned TWC $01 to "I50" for furiher evalualven of ALL/GadHA unubngl y.
AT Pronary Oscilialors
Uriwer {sync lows) - 10k - UG = Lag #1029 - IWC S/N 0D2-50&
Svepadary HecLiliers? b llers
{ohwnge of woltage or lass af bescriprapn:  Flaghi lailurs
Tillering) FMaght #3210
AH Wigh Vultage Pumer Supply. Evalugtion Test
A Targel Preaumplilier, WL redurned Tron K50 far evaluation ol white streaks oo vidoo Gbserved during
A Beom Curvent Rogqulalor. - vrhiter {light #110,
Cothode Hlunking,
f¥.{ g}ll.lu.l;n:_: avabirn Generalor. CubrsBl  ArCumg an wvickaily of ground tab of Face plate o) 511 tobe 52H AT
v ubi
Corcecbive ACLign:  Removed Lobe SAN 8249 from sonsar dasteombly, vpened TDE-AGAD,
Log #110% o Irack lobe; tobe relurned Lo vendor.
Inktelled new tube inle sentor.
10K - B-01498 — Lgg #108% — |W 5/ 034-KB056
Bes{raplivn: Aieplance lest Failurse
lips Lewel
Treerma | -Yar Awbient Enwirouemen L
Masbourbed widlens Spaen wg e sLor . sl Lo dos s Ll b | e Ewpes 0f minise,
minl Ll ed adnd  Fabipg b,
' 41k A- 1T
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FRca wa. 422
CRIVICALITY 277

FAILURE WIDE AKD

talLLHE EFLELT

WHIT _wwisva
DWG HO. 2294819506, 08

SemagCt-oDy
SHEER . mG. _ OF __ 10

SHUTTLE CO1Y
CRIVICAL ITEHS L1ST

CASE O FHE Jlih
Amallunclion in the camera to cause | |1} Unable to open leéns
Lotadl Twss of Lhe acbive widia sig- iris.

a1l or vides wnformation Lhal wil
provide degraded perfornance.  Con -
putite Syni aml veriicdl blanking

Signals are uveable and nol affected,

LI

by {owmsand Decode Loyic.
Cimpaiann] € renul boin Loyic.
Camera Jiming Logic.

Y3 Hueizonlal Delleclion,
VerLicol Defleclian.,

Fovws Curceat. aritoatal Align-

menl, Yertical Alyymmend .
V1oblackfMdoire Chipper.
Commig Lo FeLion.
Agucl bare Lerrgctyon .
shbinyg Correclian.
Vided Qulput IF bwpr.
& Aulomalrg 1rghl Control,
Autpmatse Cain Conlreol,
Mhark Corrent Camfrensat ion,
& Dalpul Veltage Regulalor.
inputl Walisge Fre-kegulatar.
£ Bovmary UsciHlslord
Oriver Doyme luss )
Sevondary Hecliliers) Tilters
Ichnnge of »vollaye ur Jusy nof
I¥1vering)
fhyh Wollage Maecr Supply,
oo larget U'reamplitier,
[0 Dewn et Begalalor.
Cat luule Blanking.
Iy St bing Wave | orne Gemgrelor .
19 511 luhe

{¢+ Uegradatian of pic=

ture content .

Hapsl [aue:
Loss of missiaon cribical
viden .

RATIDNAE EDR ACCEPTANCE

T4 ILUBE HISTORY (Cont inued)

Eiyi&:_ Random aoise is caused by poor grounding of the A pre-amp, Huduliled
naise 1y due Lo AS baard vperation, '

Corrpg i Rangom noise problem was cured by cleaning tha A9 ground
ronnections and the iacorparation of E0H DDY4AS - requndant wire arovad Lunnectdon
to the A3 pre—amp. #dodulzted noite protlam was cured By 1neorpocating [CM

€147 1o vhe A% board which limils the conirol volbaqe La Lhe & high voltage
power supply. TVC Groop number was changed from 22040 19566 Lo 2204819604,

188 - B-235%2 — Log # 1123 IVD 50 033-%36

Eyacriplion: Pre-Launch Fest lailure
Boux Level
Ambient Enwironmant :
(Waty ICAAZDDLI) Noisy wideo, verlical Yines with 1o Tight lewal.

Lagse! Peor A9 pre-amplifier graung.
CorvesCive Acbion: ECH CCT 1237, Wrilien to add redundanl gruond leag.

IDR - L%a41 - Lag #1140 S/H 042-5D4

Descripdign: Aecaplance Tesl Failure
Dox Léwal
Vibralvan Enviroament
Vartical moise patlern present in widen.

Louge:  Poor ground cosneclion on A% pre-amplilier board thru canductive washors,
Locrseslive Aclipgn: EC0 O-95B4 [Grownd wire imsleblabion] was vastalled in sonsur

assenbity. This ECN incorparaicd in all previvus units presently lacated an KLA
and all new buill waits. ’

IR - 3918 - Log #1179 = VL SfN O0720-506 -

Pescropljun:  Pre-Lavoih Test Failure

Bux Legwrl

aldirenl Enw i rommea

Proablen reparct SOH _ACSIDOLA -
Evaluate wides nurse prublem

Layat:  Foagr graurmiiny lor pre-amp, T depended oi a oud hanieal graund coangcl v,

q- 70400
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UMET  J¥C/C1a

SHUTTLE .CL I¥ LG NI 2R SDA . WORS
CRITLCAL ITEMS LIST sagqp2l-M03 000
SOEET 9y O 1]

FAlLLME MIDE AHD
— LA .

MAILURE EFFECT

A maliunclion inh the Camera Lo {dusSe
twrat Tvas ol Lhe aclive wideo sin-

aul ur viden informalion that will

growide doqraded performance. {om—

pusile spac and werlical blanking

signats are vicable and nol affected.

L
3

Fi=

Cuniond Decode Logic.
{gumiteng Eaecution Logic.
Camera Timiag Loapic.
Horizantal Dedlectian.
Yeriicol Melleclion.

=

Totay forreni. Horizantial aliga-

ment,  Vertical Aldqnment.
A BlackfWhe Chipper.
Goanwma Correction,
Aperture Lorrection.
Shad vy Coprrerlinn.
Vodeo (uiput Oriver.
f% AubLimgl o Laghl Tonkrel,
Aytusdsblie Gain Conlral.
Mtark Current Compensatioan.
A Duelput Wolldye Kegulatar.
Irpiil Yoellage #re Bogulator,
A Frimarcy Dsoalldnar!
Briwer {Syac less]
Seciifary Heshificrss filters
{change of vallage or loss of
Liltering)
el Migh Yulbage Power Sopply.
A Varyel Preamplificr.
Al Beaih Coreenl Kegulbalar,
Lathinle Blankinig,
A Sead vy Havelurin behordlor,
11 511 lyhe

1 1=K

It EHG JTEH BEATIOMALE FEM ACCERIAHCE
{1} yn§h]e to opea Yens FALLUBE HISTORY (Continueal
irig. -

(4} Degradation of pic—
ture content.

Warst Cgse:
Less of mission critical
vieo.

Lorrectiwe Action: ECH COT-1237 was prepered adding revundanl hard wire geowid.
This ECH was incorporabed inle BC 5/M 030 and relest indicated problem resived.
This ECH will ke incorparated inte abl TVE's in provessy.

Tak - COPS) - Leg #2002 — WWC SFH O24-504

T - &3105 - Log #2047 = WL 5/H 024-h0A
Descripltion: Acceplance Test Failurg

Hos tevel

Aebiant Lovv i rornmenk

Hhile 1060 spot visable 1o center of raster, Jube condilismvny progeduore operated

w ogacess of &0 Hrs. which, reduced spot size Lo 20-75 IRE. Wait aulhorized Lo

ship Lo HASRAISE tor turther avalualion. The above wail relarned §rom HASA {Aer.

FR-DR W5AMIEE) wilh the 280-7% [RE spoti.

Lawse: TW tube operaled o an unalharized contiguratzon or onade such as
(1} exlended exposure Lo bright Tight (2] loss ol camra vultayes, (31 enposed
to Ihght withoot leds assenbly.

Lorveclive Acliap: SIT replared with néw tube. O1d 1ube sent to HOA-Lancanker

fur anelysis. Tound silicon target buried. ho cerreckive aclion possible oo

Lube 5/H F448HL.  Tube 1o be Tabeled as nan-tlight, bol may be wsed in nos—crikical
application such ai lar T¥WC Lrginer.

10k — C4A523 - Loy #2049 - TWC D44-508

Evaluatiun Tesl|

Bux Level

Anbient Environmenl

Uutpul ol high vollage power sopply OF with 0.0 Yoo coilrol woltage, should be
approsimabely 9 kv interailleat operatvon, sVighl rap on housiong will produce 9 kv,

lhescriptign:

fumse: Analysis of lailure voder fRvestigalion,
Corractive Agtion: H/4
TOH - CBBOY - lag #2042 - IVC S#u U42-540E

- EE&EriEliﬂnl flighi Tailorg 375 51 {20).  Spacecrgil lewel
Shrimyg Tike malerial an Tens gr W aolicod sn waedeg presiemtatyan, also horizoatal
noise as presenl e oulpol v ideo,

4-10dud
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tHEa Ho. _4.2.2

CRINICALLIY Py o

SHUTTLE CLCTW
{RITICAL TTEMS LIST

LHTT ¥ /CIH e
OHG HO. 294618506, S0R)
"J"f E!dﬁ ! _5!1'i

SHEET 1] oF T

" TALLURE MODE afp
CALSE

FANMURF EFFECT

A aallunition in the Camera to cause
lulal Foss of the active vider sig-
nal ar video information thal will
provide degraded performance,  Core
past e syic and vertical blanking
signals are vseablo and net of fecled.

™
A Coamgnd Cecade Logic.
Convaand Exerotion Logic.
Comigra liming Eogic.
At Horizoatal Detlociicn,
VerLical Dellection.
Focws Currenl. Horizootal Align-
menl . Yeriical alrgreent
i Elack M le Chapper.
Loansa Carrgilionm.
Bpevdure Correclion.
hamiog Corveetoon.
Yidea Nulpul Oriver.
By Autpmgind Light (wmtrol.
Avlodd b Galn Conlrol.
ark Corcent Compeassstion.
80 Dulpul Wellage kegulator,
lnpul ¥ollope Fre-Heguladlor,
Al Primary Ducillalars
Drievir {aynd Tuss)
Secondary Beclifiery Fillers
(ihange ol volvaye ar Toys of
lalbaring)
o Hayl Vo bl asge Pimer Sopply .
Y Varyer Freamplidier,
10 Meen Current Kequilatar.
Cathoge: I anking.
A0 Shediang Havelurm Leaerator.
Ald SIT lube

Iy el

LFi3.
[¢) Degradation of pic-
ture conlent.

Werst Case:

Less oF migsion crikical
yidep.

(1) tnable 1o open tens

FAILURE HISTORY {Coniinued)

HATIONALE FOE ACCEPVAWCE -

Cavse: String like malerial was lourd an face of $I1 tube and could ngl be
delermined where 11 come Jrom.  Horizantal woize coulo ot be duplicaled.

Corrpclive Aclion: String remaved with swmall brush.

instance of such contaminakion.

This is the First reparted
Harizontal woise tn viden @5 reporled coutd ol

b duplicaled during 5 days of thermal cyching ang thermal vacums Lesting.,  [he
probable cause al the vioew noise was xternal to 1he TVE and wnknaen at Lhes beme .

4- 101t



REVLIED S-7-47

FHEA WO, 927

CRITLICALITY 242

I VIR
SHUTTLE CCTY DHE Hi. A9 T
CRITICAL [TEWS LIST S ahdHZ 1-60]

1aILURE MODE AND
CAISE

& salfunciion ap 1the camera o rausé
tutal lass of Lhe active videa s1g-
nal or video inforoalipn Lhat will
privide degraded performance. Com-
pusite sy and vertical blanking
signals are useable and nol al Fecled.

44

A2 Lonnand Decode Lagic.
Couwnand [xucolion Logic.
Cenera liming Logic.

A1 Nurvzondal Mebleclion.
Verpieal Dedlechion.
tarus Cureenl.  Horironbal Alvgun-
Mertnnl . ¥erLical Alignment.

2] Hlackswhite {lipper.
ot Correclinn.
Aperlure Larrectsaon,
Shagivg Lorreclion.
Widvi Outpul Driver.

Ay Aot umatic Lighl (ol rud.
Autodal ic Gaim Canbral.
ark Lwrrint Compensativn,

Al Uergul Vel laye Fegulatar,
Input ¥o¥pene Pre-Regulater.

Ay brimary Carilbaloes
Iiriver [sync loss)
Selundary Hectitbiersf Fillers
(tharge of waltage or Toxy of
fivtering)

At iyl Vo lbage Fowgr Supply.

Al laryet Prewnplilier,

Al lleam Current Kenulator,
Cathode Hiaahiuy.

Al Shadinyg Wavetprm Lenerator.

i1 ST Tube

[ A

TAT{UEF EFFECT

RATIOY4LE FOR ACCEPTANCE

St _END [1EH
(1) Unabls 1o opea lens OFERAYIONAL _EFFECTS
iris.
() ?ﬁg;if:ﬁig:t?f pre- Less of vided, WPusslble lass of oajor mission ohjestives
Wuril fase: CEEW ALCTIONS
toss of mission critlcal
vided,
LEEH TBAINING
HISS[0H {PHSTEATHT
CLTv.
4-10
- 1.,\[ b _Inl

SHEET _ 1) OF  _]Q

T EHS albow is required.

1f passibie, fontipue HHS operdtions wvsing allernative visuds) Cuas.

{red should be teained Lo use pussible altermariwes o CCTY.

Where possible, procedoces should be designed so they can be accomplished without



